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(57)Abstract: 

PURPOSE: To obtain a new modified copolymer rich 
in adhesivity, printability. hydrophilicity. polymer 
modifying properties, etc.. by copolymerizing an O?- 
olefin with a cyclic polyene and then modifying the 
resultant produced random copolymer. 
CONSTITUTION: The objective copolymer is obtained 
by initially copolymerizing a 3-1 20 or -olefin 
(preferably propylene) with a cyclic polyene of formula 
I or II [R1 to R20 are H, halogen or 1-20C 
hydrocarbon; m and n are -0; R is alkenyl or 
alkylidene] (e.g. dicyclopentadiene) in the presence of 
a catalyst, providing a crystalline olefinic random 
copolymer having 10-6 to 20mol% content of polyene 
unit. 0.01-20dl/g intrinsic viscosity in decalin at 135° 
0 and -3.5 molecular weight distribution measured by 
the gel permeation chromatography and units 
selected from formulas III and IV derived from the 
cyclic polyene without any portion insoluble in the 
decalin at 135** C and then introducing a functional group into 
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' 5mol% unsaturated bonds in 



the copolymer. 
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. CR27 2 CR27 2 CR27 2 . CR^ 
27 , 



CR27 2 CR27 2 



= CR2 



CR 



iR27 2 XfiGeR27 2 ^^L. (i-N (R 

IBR27 ii7K^i¥.^^xfi2 oe^r-<o^7K^J[^.^^'feor 
/i^=^/K ry— /V. v^y/u, y^ay^^fbT/^^/K 




(XI) 



S;l, 2, 3- h y p«f"/X-'>^ D-O-^ i^zn-yi.^ ; 
1, 2, 4- h y 7«^/VV^D-0^i;^m-/i.^/^^*;e,^ 

XF, CI, Br, I. j^^^l --2 0 c?:>r/U:^/kS<i: 

^^3^1 -2 Ot^ryur:':^^^^^ LT;^ h^^/S, 
:^h=¥v'S. :/h=3ri/S. y^y^v/ 

^^S:6'-2 0(or y — /^s, r/i^^^/^ry — /u-^ 

S, ^^v-yyi-S. -<>^^/i-S/cCifi)5^tf fbix-So R2^ (7) 
i/yi/^-tf:^ (2, 3, 5 - h y 

:2L-j}/) '://U=t:=ir>^v?^ a y ^U^r tte>(7) v^^/l^cn 

^:i^;5^T-%^. ^^{c, — (XII) 

[0 04 4] 
[^b 1 4 ] 



(XII) 



[0 0 4 6] ^fr. Si^--! 0]KcDi^:^^M^^tfiS:& 
t: Ky Kby;^/u?K^/w (v/^ v^^^/u) 

(7^^>^.?^^^/^^ h y y^^::^/v) ^ni., hy;;^ (ry/i-) 

^y>^nl^y^^yx (t- h^t Kp:7^>') 
uA, ^^ciAhyx (T-ir^/V-T-tr h-t— h) /j:^';^^^ 

-^y^y^ '^y^y\^:K (r ir yur -t: h-^— h) /ct^* 
/jx^tf^n^o ^^y^yHb-^^^to^^^Ji: LTfi. c^;^ 
jvi)^=.)V\^:7. {Y^y-y ^^^fVHssT^y ^ y) -^y^/u, -y 
:/a^t'^ ( h y :7^r:.yV/^^:7>f » -y^ylx, 

Ct^:^ ( h y p--^i^yi-^x:7^ » --/>5r 



(11) 



1#^¥6 - 1 7 2 4 2 3 



/W] ^ n n b Ky K { h U D^dr v^yl-T^ X :7 
^ V) ^an (:7^;:z/u) b'^x (l-y-:7j:- 

yU7^:^:7-fV) r^ y^ryU, i^^^yUb'^ ( K 'J > ^/V-^h 

j^^y/r/^, v^^=?^yu (2, 2' -h^'t^yv^ 
/U) -y/r^^. t"';^ (ryyU) ::i:y>5r/U, b'X (->^ o 

^^i^^^-) :^-y>Jr/l., :=:.'y<^yPb:^>^T-fef^/i-T-tr 

-b. r y/u-:y^/i-^ p y h\ (fy^^m 

(Ce H5)Ni [OC (Ce H5)CH=P (C 
6 H5)2 ] CP (C6 H5)3 3 . (C6 Hs ) N i [OC 
(Ce H5)C (S03 Na) =P (Ce H5)2 ] [P 
(Ce H5)3 ] 

(Tir^/ur-fe: h-^" h) . >?^pp (7^1-^:731^::/^ 
v^-f^ i:^=^>) y<yi^^J^. v^^J^pp (i, 5-iy 

( [L2 ] p { [M5 Zi Z2 • 

({HL. L2 it.M^ , R3o r3i , R32 3 CX(iR33 

iij^, 12^, izm. \ AmRv^i bmfi^hm\tf\^ 

sm. em, 7m. 8-102^, ^ 2 
m, 1 2mRxj^i 7mf)-hm\'£ti^7€m. -z" n 

y— /u^, T/u^^/i-r y — /i^^, r y — /vr/i-=^/^S. 

^^^1-2 0O/NP>^>'^^j^^k;^^S. K^^l- 
2 OtOTv^yu;^:^^/^, W^^^p^ KSXfi^^p^V 
I^.-i^^^U. Z» -Z" (i^(7^21^Ji;i55:v^{;i^^LT 
^^^ff$fifeUTV^Tt> ctVV R29 fiTK^J^.^. J^i^^l- 
2 OtOT/U^^r^l-S^ ^^^6 ~2 0 (7)r y—/l-S. T/t- 

^/VT y — /i^SxtiT y — /i-r/i-^^e/w^^Sr^L:. r3«^ 

R« (±1^^^ 1-20 <)^T}V^?\^m^ T y — /l-^, T?V 
^/\yT y — yl-SXf^r y —/\^Tj\y^J^^^7jk't. R^3 



v^^^yk) y-^^S^r^i^^ tl'x (ryyU) -'N^v^^A, T 
y yl- ( 1 , 5 — i/;^ n ^ -'^^ Ay' h y 

y/i':t^mm^. {Ti^i^/i-r± h^- h) (1, 5- 

mm\^^\^^x\±. iuia (a) f^i!^om^^m<t^^i'±~ 
mm\^^xhJ:<. ~m)^±^m^'^t>^txm\^^xh^ 

[0 0 4 8] lim^fitki^tcioU^T. (B) 
LTfflv^^n^. milB (A) /iiicr^^fT^^^^M^t^'^^JJifi 

CO ^^^4^ lb ;^ Jl^^-t -5 r ^ r* 6 

^<hLr(i. (B-1) ^ (A) ^^c7)i^>^^J^{t:'g^^^ 
<t LT-Y :t'y^o:>m^^mf^'t^it'^^ ( B - 

2) T/v-^ y ^-^^v>^^J7J^■r6r ^;i5r*^-6o m (B- 

1) fi^i^tT^fb-^i^^ LTtt. tulS (A) f^^cDM^^m 

it^^ t H/i; ur ^ ^>^i^(D^i^^m^ x^^^h <dx^ 

Z2 ' . Z" ] ) q • • • (XIII) 

. ] (h-g)- ) q , , . (XIV) 

[L2 ] <D^ :^>'m^X I 7 (Om^. pli:lJ^A±(7)^ 
q= (pxk) / (h-g) X-h^. ] X^^tx.^ 

it^mx^^o 

[0 0 4 9] rrT% ±faL^ X7r^^ix^j\-^ y^m.m(D 
^^mt\^x\-t. r>^=-T. y^/uT^>-, T-y 

i/^'ff^ypr ^: v^^i^yPT^:^^. N-^tf^/vr:^ 
yv, v?:7 3i:=iyL'r ^ hyp^^/i-r^v, hy^5^ 

yVTx^-, K y - n -T/^yu-T^ N, N-v^^-^yv 

y>^, ^^yi^v?:7mc:iyi-r b^yt^^. p-y 

P^-N, N--:/;^ ^/UT^ y p-::^hp-N, N 

-v^^^yi-r^y v?:c^toT ^ h y ji^yv:7^^ 

y^>. h V y =r.z:^/Uy :t y^y >, V'y:!L^)Vy^^ 

^/i^riL^y^ju, -r- h ^ t Kp :7^>', iy::^^'^>'fj:t*oy 
v'/w^. v^^^yi^^^o:^— ^yv, -rh^tKP^^ 

[0 0 5 0] *fc. Rxj^u^ (D^i^mti^xn. 

B. Al, Si, P. As. Shfjllf, Ut. b < B X 



(12) 
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itP, COM^i^mt L.Xn^ Li, Na, Ag, C 

u, Br, 0:>Mri^mtLXi'±. Mn, F 

e. Co. Ni. 7. nfj:tyr^^l>fhf^^o 7. ^ -^Z" <D 

Ki^^l -2 0£OT/v^yvSi LT>^/v-a ; 

6-^20 o:^T \) —/i-m ; ry\^^/ur V L < 

]} —jUT/\^^/umt 1.x -7 jvm ; p - K y vi-S ; 
:^v^/uS : 4 - t -crzyu^ ; 2, 6 

/U-^^cni^/VS ; 3 . 5 -v^;^ ; 2, 4- 

v^^^/v:7ai^/wS ; 2, 3-v^^^yw:7ai^yi'^, ^ 
^^1-2 OOz-sny^-g^^lbTk^^i: LT p-:7/u 

^ uuy :jL:=-/i^^ ; 3, 4, 5 - h y >^/U^P :7 ^ 

/v-s ; ^>^:7yi^:;^p :7;3^-/vg ; 3, 5--:^ (hy::7 

1, Br, \ ^ Vmt\.Xli./^J\^Tl^^ 

b y ^^/i^v-y >'^s, h y ^^^'i^y^^U'^/^s, 

[00 5 1 ] ±fE— ^5:^^ (XIII). {xv^)(oi't^m<o^x 

(XIII). {xiyf)<oit'^^<o^x\ ^i^m\^Yt. Tiat^t 
c7:);:i5i|#(c$fig{cffiM-e^5o -)^^ (XIII) <7) 

7" h^:7:i.^/ufli^hy (n-:/^/i-) r>'^ 

b^:7^^/u|i^^^/i^/why (n-'^f^/U) T^^^ 
{2--^r J J->) . -7" h7:7al:=^>'^fli^h 



A, T^h^^;;^ (^^-^ ■7/w;^a :7 j^r^/b) fii^ K y :7 

ni^/UT V^r:r> A, ^1^^:^;;^^ ^ :7 U :7 rn 

^^y-l^) fii?g?7^ h v:/5^/l'r^^::i!> A, 7^h^^>^ (-< 
A, y-Vy^T^ (^i^^y/Uy^uy^-/i.) 
iy^y/v:ttiy:j:.=^yv) [^^^c^/why (n-rr'^ 

v-^r-T^A, "rhy^y^ {^i^^y/v:tuy m 

^V^7« 5^/'Uv^yni^>'UT>'^-^ A. V'h^^^^ (^V 

(^:/^:7/l^;^a;7acr:yV) fifflS^^f^yl^r^y r^^^'A, 
7^b7=^>^^ (^:/i?^:7/U;^-C3 y^ ai::^/^) ^^v^;/ 

z^y:=-r>A. "rVy^y^ (^i^^ yju:^uy z^^zz-M m 

A) , -rh^^x {r^:y^y;v^x^yaL=^}V:^^?v) m 
mi^^^^^ (p-:/ci^r::^y ^-^A) , y^hy^y 

{^:y^yjuirx2y:^-;\y) figflg^b' y A, yhy 
^y y/v:tuy zrL==-M mfk (p-^/ry t'y 

v^riT^A) , T-h7=^X (^>'^y/^;^n7^ni^/u) 
m (N-^^/l-ey v^n^f^'A) . 7^K^=^X (-<^-i5?:7 

7'h^=^x {'^:y^y/\^:^x^y=^='j\^) fiffl/^ (o-i/r 
/-N-^'f^/^ey i:;^nr>A) , xh^^x (-<>^>^ 

/i.:^n^ai::^yu) fli^ ( p - '>r / - N - ^ e y 

(p -->Ty -N— ^^^-^/ut'y v^-'^A) , 7"h^=3^ 

(-0-^5^^^/1-^0:7 01::^/^) 5i?^h y ^f^/V^/V7}sn 

^A, T^f^^T; (^>i5^:7yu;^-n;7'ai— /P) 
i^/Vxy/^;vyjV7^r^^M., 'TVy^y i^l^^y/i-^ 
ay^=-M m^y- hyy:^^\^yt^y^^^^. yhy^ 
y {3, 5- V? h y ^'/V'^u^^yl-z^^z^/i.) m^i^/ 

^/l^Tnyr^A, h y :7/U:;^t=r:7ai^/U) 
(p- K y y'/l^^n^^/V-r h^>^/^^n2:7:=cr^/U) ^ 

^v^^^yuTriy ^i^A. hy^': {^>^y/u:i'x:iy =rL 
— yv) (p — h y :7yt'^a > ^/i/x h 7:7/^:^0 :7 ji — 
yi-) fias^b y ^^i^^yuT^^^^^A, h y 
:^^^:7^-/^) ( p _ y :7/V:^d ^ ^/Uy" h^:7/^^ 
p:7ai^M M^^b'y v^rir^i., hyy^ (^V^:7y^:^^ 
D ji^/v) (p — K y y/i-y^T^/^/i^y^ h y y/\^^xn 

y=^^M mm (N-pt^/m-y v^-i>A) , hy:^ 

{^l^^ y/U:^VJy ^zz./U) (p - h y :7/P;:*-D > -^/W 

y h^y/v:^^y =^=^M mm (o— c^r / -n-p« ^ 
ywey A) , h V y i^^^^yji^^ayzn^/i^) 
{p- y/\-^^ j^^/\^'r hyy/\^^xny m 



(13) 
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y/i':tr:i ^ — /u) ( p - h i; y )Vir^ ^ 5^/1^ 

A, h y X (^V^ ^/^;t-c3 y oL^/l^) (2, 3. 5, 

r>A, h y ;^ (-0-^$^ :7yU;^-p :7^n/u) (2, 3, 
5, 6 -7" t:°y >^r^yU) h y ^^/VT 

^-^-i^A, h y (^>'^:7/^;^^c^:7:3l:=l/^') (2, 
3, 5, 6-x >^/l-:tn t-y v^rz/w) iggf^hr-y v^n 
f^A, h y ;^ C^^^^?' :7/U;^-p v'ai^/U) (2, 3, 

5, e—r h^^^yi^^n ey v^rnyu) liisi 

(2, 3, 5, 6 h^:7/U;tn t'y ^fl^ 

(o-v-T-y-N-^^/ut^y v^— , hy>^ (-< 

>'yP';^u:7ni^yu) (2, 3, 5, 6-7^h^:7yu 
ey WS?^ (p -v^ry-N-^Xv^yl-ey 

i^-r>A) . h y ('^:/^ >^/V::^-n:7 jun/U) (2, 
3, 5, V=?y m^V^)y :r, 

:7/^7^cI v^^^yu) (4 - f y :7yU;^n y 
^y;l':^uy :x:,^;\y) ffl^^i/^ =^/WT— y ^ l> A, 

[0 0 5 2] — aiM)cr>it'^mt ur(i, 7^ 

t 4 

/A I -04A 1 -0^ 

[0 0 5 5] (^1^, R3< \i^m^ 1 ~ 2 0 . U< 

L, jiSr3~5 0. $f*L<i4 7~4 ocog^-efc 
5» ) -e*$ix5^^^cr/i-5 /dri^ix, su«-fea; (xv 
I) 

(0056] 

l^b 1 6 1 

-eA 1 -0-^, 

I • • • (XVI) 

[0 0 5 7] (^^. ^U^s iiiflfS^f^CT*^ 

[0 0 5 8] HuiE— (XV) {ysDor^it'^mco^ 



{^i^^y/i^^uy aL=:~/u) m^y^ri-irrr-^M., 
^^y. {^ly^ yjV':^x:iy :xL^/u) (l. 1 * -v^ 

:7:nz:i/u) fiK^T^";^ ^ ^/u:7 :ii H ir ^ ^ A , y^Vy^y 
(^>''^y/i^ji'uy:jL=^^u) m^r-^'f-zuy z^u-f^zLf^ 
A, T^h^^:^ {^>'^y/i-:tay^::^^u) m^:^^/\^s. 
/uy iilu^z^^ M., Thy^y {^i^ ^ y j\^:t^y 
/u) fii^v^r y >^rEi tiir:=i^ix, (-<:/<5^:7 
yi.;tn >^zn^yv) m^^, "rVy^y {^ly^yjv^xj 
y:jL=z.;u) 8i^hy^/K T-hy^y {^i^^y/u^u 
y^=-j\^) mfk^)^^J-^. =rYy^y^ i^i^^^ y ;virx2 
y^:=^)v) WMr^y^)'yj^. "rVy^y^ ('<>^yji^:t 
x2y^-fV) mfk iy^hyy^:=^/i-y^ji-y^]):y'^>'M 
, "rhy^y (^>'^:7/U7hn v^rc— /u) (x 
hyy =^^/^^/^y ^ V x:^ y^ h*) , y^hy^y 
(^>'^y/u:^x:iy^=^/u) (v^ h ^ 7 :ii :=./v;^ey^' 
>^>ry:/ffife^) . y- hyy/\^:^timWtm:. -^^'^y/i-:^ 

uWu^mm, -^^•tyy^^^T>'^^i^mmj:t'ti*^mftf 
^n^o ^fc. Huis— (XIII). (xiv)w^(o{i:-^i^ 

^LTIi:. m^^t. hVy^ {-<>'^y/U:^T2y:r.:=./u) 
hVy C3, 5--:^ ( h y :7/u;^ay^/u) y=rL 

[0 0 5 3] CICD (B-1) 1^ (A) 

T>^v^r^J:v^o — (B-2) ^^c7:)r/u^ y =^-y- 
urt^. (XV) 

[0 0 5 4] 

[^b 1 5 1 



A 1 



R 



S4 



(XV) 



/c. (XV) RtJ^ (XVI)T-7j^^:ix6T/U'^ y :^ri^V 

^i4T /u- ^ y ^ i> $f ii tc ^ ffi -r ^ ^ T' 
lo 0 5 9] miisr/i-?: y ^-y->'CDMit&^ ur{^. r 
mf)>mifhn^i)K ^<o^mco\.^x i-xm^mmi^^s: 
mT;u^=^c^Mt^^^mmmM\cmm\^x:i6^. rn 



(14) 
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3^ (B) ^ij^^Tfe^t L-r. Huta (B-i) m.^<n^^m 

i^rti-tv^b. (B-2) ^-:5^co^^ffiv^T'b J:< . ^ 

(B-1) (B-2) f^^t^mmy^xi^x 

[0 0 6 0] ':^mmxm\^^hK^^^mm\^^^^x\^. 
(c) ^5>i:Lr. wa^J^{l:-g'4^. 

L<(t-^^ (XVII) 

, A 1 Q3-r • • • (XVII) 

^1 --2 OcOT/l-=i^v'S3^i^/^n>>'^^J^.-i^^^b,. r 

^m^m\^'^^^ti)^x^^. mz.. (B) fSL^tx^x 

(B-1) i:LT^Lyc (A) fiSc::^(^M^^J|{b^i^t 

(c. (c) W^r/v^ ^^^^{b^i^^^efffi-rer^ici: 

oTI^V>?&l4^^^:i,t/&^T'#5o tutH— (XVII) 

x^^t\.^it^m(D^p^mti^x\t. hy^^/vT/v^ 

/U^j^i>A:5^Dy K, v^^n^/kT/^^^^ ArJ' u y K, 

^ny K. v^p^^/i^T/u^ ^'^?J^y/^-x^y K. v^-f 
[0 0 6 1] *:^?gtC*5V^Tf±. HulB (A) . 

(B) ^t;^^S(;ll^;D-c^v^etL6 (c) mmii&i^(o^}^ 
f^< tiy~m'^m^tmm^nn\^xm\^^^^tt-x^ 

M.^^\^U.. S i 02 , A 1 2 03 , MgO, Z r 
O2 , T i O2 , Fe2 O3 . B2 O3 , C a O. Zn 
O. BaO, Th02 h (Dm.^^^ . 

/^^*;i^^if bn^o wttb<754^-Cfi, #ics i O2 , A 

I2 O3 /j<^f^H.\ /£io. ±fEM^?fe{b^tH.^I^, /> 

ij. ±M^^<Dmm.^.i;^t\^x^ Mgci2 , Mg (o 

C2 H5)2 /<f^*CO-V'>/^.V^ix{b'^ifef^-e(7)^i^. ^6 

— 2 0(Dr/p:^ywS. jg^igfei ~2 o<?:>r/uri:^'>sx 



{10'-2T'^b»5o 
[0 0 6 2] ^T^c. ^^^ti.^^UTd. ^Ky^^U-^-. 

l-'SOO/im. L< 1 0-2 0 0 /i m, J: <9 $f 

*L<I120-'1 O0/imr*^^o ^^^/J^/J-^V^<tm'^ 

5o a^^c7:>tb^®^fi, 1 0 0 0in2 / 

$f^L< fi5 0-5 0 Om2 /g. ^7L^«(lil^ 
0. 1-5 cm3 y/g, $f^U<fi0.3-3 c / g 

^mRxim^mmyt. mx,\^BKTmz.^^oxwLm^rt 

• • T;^ y ;<7>' • ^^;(7yu- yi^^rcT-^, 0 

#, ^3 0 9-<-v^ (1 9 8 3^) mm . ^ibtC, ± 

il^-l 5 0-10 OOX;. ^tf^b<fi2 0 0 
-8 0 Ot:T*JSEfiScbTfflV^^:ii:;iS^^UV>o l^.^tc^J. 

[0 0 6 3] :=^mm\^^^^^^mmf^':^(r>^mm 

•^(C-ou>TlJ^P^-r^o fek^^^^irLT (1) (A) 
t (B-1) i^^^^^^V>6:^^t-{l, (A) f^':^/ 

(B - 1 ) f^^^ji^ltfy^ 1 /O. 1 —1 X 1 0 0. Ut. L 
< It 1/0. 5-1/10, J;0$jf^L<lil/l — 1/ 
5<D®[at;:^b5<}:9*cp^^5^^fflv^5^7);6>M^ UV\ 

(2) (A) (B-1) l&^t (C) 1*5^^$:^ 

V^5^^(;ilt, (A) (B-1) ^5^^7^ttliSu 

15 (1) (Dm^tmmX-hht-. (A) fife5>/ (C) fig 
^^/l^ttft 1/2000 — 1/1, iff ^ U < 1 / 1 0 
0 0-1/5. J: >9$fib< (11 /5 0 0— 1 /I 00 

[0 0 6 4] ^fc, (3) (A) 0.i^t (B-2) 
t^m\^^^m^\Z.\t.. (A) /X&5)-/ (B-2) fiK^^/U 
1/20—1/1 0000, L < (1 1 / 1 0 0 
— 1/2 0 0 OC7D®ffl|c:fe^<i: 9l-^fiS:5^^>^V^^(7D;65 
M^LV^ (4) (A) (B-2) fife^^t (C) 

/^fe5^i:^>^v^^:^^^c:^l, (a) ^5^/ (b-2) 
^/^tbtl^ie (3) i^^^-^^fHilllT^^/j^ (A) ;^Sc:5> 
/ (c) ;^£5>^/i-ttm/2 0 0 0-1/1 , ^f:feu< 
m/i 000 — 1/ 5. if ^ u< 1/500- 
1/1 o<^)teH(-Sb^t^;65a^Lv\ c(7:>m^^jc£;i^*5 



(15) 
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[0 0 6 5] ^/c. m^^m\c^\^^xnmcMmn^j: 

fi. V, -<>'^>', --^i^v. --r/^^^^-, ;t 

"fio^y, '>^n-<>-^>^, 

ij|/j:^';6^^lf ibH5o fi^Mg^LTt^i. -1 0 0-2 
OOt:. m^GE;^<t Lr*il^ffi-1 0 0 k g/"cm2 T' 
ff^O:^^— ^&<3T*^5/JV ^*L< (1-5 0 — 1 0 0 
t:. ^JBE'-5 0 k g/cm2 , $^tc:$f^b<HO'-l 
OOt:. SiE~2 0kg/cm2 <;)®{g-c$>6o ^^^^^ 

0^/W%, $:i^^L<(10. 0 0 1 ~1 5^/1-%. 

L<jio. 001 — 12 '=t/^%co#j'g'-e-^'fe--r ^ c ^ 

PS^S (tj] (7)M^ UTfiO. 0 1 — 2 OT^i/y >^ h/U/ 
g. if^b<fM.O 5-1 Oxv^y h/i-/gT*fc^o 

S:(cov^r^i4^^c^JPSH/J^^/^;6s, i, 2, 4-h];^n 

o-O-if LT>^V\ 1 3 hX.\Z.^\^^X¥jVy< 

— ^^^—t^alyi^^n-^h^vy-i (GPC) X*:^^tz^ 

(:^Ky^^uv^s[) ms^i^^^s (mw) 
■ei, 0 0 0— 2. 0 00. 0 0 o. u< 115. 0 0 0— 1. 



0 00.0 0 oco^iiafcsb':). fj^^^^m^^m (Mn) 

T' 500— 1.000. 00 0C7)®IS{^$)6(7:>;5Sg^ 
^^{C, (MwXMn) ;e»^3. 5 JL^IT. L 

<tl3. 2JL^T'C^6r <!:;ei^^^^T*fc^o -t'^^^-^^^^ 
/J^3. 5^^j^;t^^ig:5)^^S^O^^SA^^< /jri? . ^ff^ 

(1. 1 3 sr^;^ y >'^m6^tt^^j:< . Huta-^^ ( i ) 
xm^ti^^mikTi^v ^^'^fj^hm^-r^-^^ (HI) 

[0 0 6 8] 

[<!:: 1 7 ] 



[0 0 7 1 ] (^q^. R'^ -R2o^u!nliHi)|S<!:!^CT' 

^ H-NMRcOiiJ^-C^gbA^T'^^ C fX^fb^^t^J 
m67#, mi 1-^. ^25 e^-i^ (1 9 6 4^) . 

Rxj^mme 9m. m4^^■^ mi 2 o^-t^ (i 9 e e 




(Ill) 



[0 0 6 9] R» -Rio^amfl^sE^I^CT* 

h*^o ) X'^^tl.^i^<5igU*fi. ^U^HulE— ^^(11) 

[0 0 7 0] 

[^h: 1 8 1 




1 2 



(IV) 



[0 0 7 2] ^^^^Q^:^i^>^^'ymv>'yj^^m^i^ 

5%U±. H^\^< (110 — 65%. J: 19$^^ L< tl 1 
5 — 6 5%co®[Scot>c7:>r'foSo wto^Bsibit*!. 

iHjsfs^m (ii^m^ttM) 2 0 : 4-3 o" * 

[0 0 7 3] ^fc. Z<DnS^^:tU'7 ^ >^^^>'^J^^ 



(16) 



^m¥6 - 1 7 2 4 2 3 



MRiy^tC:}oV^T. 1, 2, 4 - h y an^^-if 

^yV-SOt"— ^T' 1 9. 5-22. 5 p p m(7)rBlT*apj ^tl. 
^t)i7:K7)9^, 2 1.0^22.0 p pniO:fmX*mm^tlh 

m^±i^o:) 6 0 %JL^ JiT'fo «9 . { n ) ^^3^^ll?^l:fi- 
(DSC) T'^iiJ^LfcS^^. (Tm) \ OO^J^i.±T\ 
^^nit^^^^l-y^^— (AH) ;i^2 5 J/gJ[^_bT*fc5o 

v>T. ^^;^»-ib2 ot:/^^(OiiS-e i 9 oT;^x-^?aL 

[0 0 7 4] *:B^^^:#5V^TI:i. flufS:^ l/:7 ^ V 



LT/j:a-^^ (V) 
[0 0 7 5] 
[{b 1 9 ] 




( V) 



□ I 0 




10 0 7 6] (^^. Z» ^t5V» ti-^^X^'n^NP<5^> 

I) 

10 0 7 7] 
({b2 0] 



[0 0 7 8] (^^. z2 ^u^v2 (i-en-^'tt^-ny>' 
/^ori^r^.^;< . onTi^mm'f-xa- (ch) y -c 

n;6^- (CH) y -CH3 com-^yi y i-lO-^ \ 7 com 
^-Ch^. R^^ -R^o ^t/nfimifEiil^CT'^^o ) X 



(VI) 



(CH2)— CH-CH-D 
I I 

CO^^, D/J^- (CH2)y -CH3 "Cfc^o 

[0 0 7 9] *^^{C*5V^r. :tU-y^>^\^:^^fuf^^ 
tc. tffia'i'fig^^^r^Ar^ti^^ r ^uy^i^^ 

m^f^^ ^^^fj: t'<o:>jmc X o xmm(0'^mm^m^^ 

Jeil±. U < 1 0 ^/u%JL^_b, J: t) b < 1 5 
^/v%i^_L, :gtif*U<(:i2 0^/W%UA±-Cfc^o ^ 



(17) 



#r?^^6 - 1 7 2 4 2 3 



( i ) Ti^mmoym?^ 

ti. ^;d->/y-trt3— /V, f^;^^y /^/^^f^D^;^--yl' 
[0 08 0] (ii) ;i;yV4^^'>/^^(D^A 

:tj/u:^^^iy/umoy^A^m\^o\^^xnm:^mmn:^j:\^^ 

{z:km^ti^o MrWmtl^Xit. (-<) tKn^v-zHb 
(o) ^y'J'^/vm.^^^^^M mi^-^^^l^m^Jiif) t(D^ 

[0 0 8 1 ] (iii) :^7t^^i^m(DmA 

^Wi^m^ mx-r 6 

^mfuf^^cDmiticx^:^mcomti.xn. U) 
o:>r?^Tx\'X^^^Tx<Di^wmmm-i' h y ^j^^£t*\c 



y^mit7Kmiz.x^mit. (^) mmyi^^^mmt-y 

^jv^.X(Di-^1)m(DT y di: 6tt^?p/j:i:'co:^&7iSfc 

[0 0 8 2] (iv) - hog, r^jmoy^K 
:tu'y ^ >i^.y>'^j>.^m^m^=^ hnm^mA-r^:^ 

[0 0 8 3] (v) rv-zu^cDj^A 

/um^mA-r^ztt^x^^. 

[00 8 4] (vi) ^^^O^A 
:?^/^'4^>'So^A^^^£^-ov^T^:i#i;li^JPS^i/c^v^;^^^ 

j^^'m^m>mm\^xhmmi^mx\mmikmx\ 
^•'i'xmm^mxmm^th^^K mmx{±mmvtmx*<Dj^ 

{ziXoxm-sim^^n^:^-. mK^m^mm. mm^. ^ 
o%x;h^^^mf)'^^j:<. mwmcy.jun-^iymf)mA^n 

[0 0 8 5] (vli)^^n y>'C02^A 
:^ u :7 ^ y A ^m^mc^Na :/ ^ ^ Ai- 5 

^A:i:t-ov^rti. :^uy ^ l^'^'y >^ M.^'m/ti'^'Po-) 



(18) 



^m^e- 17 2 4 2 3 



[0 0 8 6] 

mmmi 

h/w:n:/2 o o ^ y y h/w Wi^m^-Mm. 

(C u S 04 • 5 H2 O) 1 7. 8 g ( 7 1 ^ y ^yl-) *d 

<tu!h y =?^/U'r/u5^^A2 4 ^ y y ^/ h/i- (250 
^y^/w) ^An. 4 ot:r-8^r«1Mjc£;^-^/c. ^(d 

Lfc^^^fit:±6 1 OT^^oyc. ^/c. #PBS 6 2 - 3 2 
5 3 9 1 -^^^i^(c:^-^< » H-NMR?|iJ^{^ct:5i^m^i 

h/u-^iaaii-rst ta i -chs j ^-g- 

^-SiPt-^sv^n . o 0. 5 p pm(7)®|S(c;^b^x5o 

X h^>^/l''>^>'COr?'D hV-V^-^yV (Oppm) 
rAl-CH3 J *S^{cS-:5< ;^^>r^>^n h>'(c£-:5< 

hy^^ii^^CO^^yl^:/^ h>'iX^-t-/l/2. 3 5 p pm 
5ppm) ^flflOOJgS^^:^^ (EP^l.O O.lppm) 

[008 7] 1^®^ 2 

5"/wy^^A (15 2^ y^/i-) J: t^i^sufc-^vi^^:/ 

/u;<^a:7n.nyuy ^i>Ai:HS^blB^4 5 ^ ^)^)Vt^ 
^/^) Wm^^^'^WtVxm^. Z.(OV^):^ 



Aj^^ijli 6 ^ y ^/i-<b^7k4^r*^;^:;$ii:T, ^ 

[0 0 8 8] l^i^M 3 

'^m^v^r>xmu\^. ^ H-NMRt^j: 9 ^m^-^WL^m 

^^/uv-y/i-) i^/Vzi-T^Av^^n y K {%m.i) 

i^7tf^/Wi/y /Vhf;^ (2, 4 -v?y ^/l-v^^ a^>-^5^ V? 
in-yW) t;?/L.n:=it>^v^>^P y K (*^!SK3) 

[0 0 8 9] mmm 1 

p^^s 1 0 o 0 ^ y y 5/ h/\-<Dm^mH^it^m:i. h^i^ 

0 0 ^ y y 5^ h/i^. h y -Y y^^^/u-r/i^^ — 
1 . 0 ^: y ^/v>^Att, ^h{zmMmi <D;^^/uT/\-^ y 

=^i^> (MAO) 5 ^: y ^/W^AHTS Ot^tc^JOSftL-. 

^^yuv-y/u) v^/uz3-r>Av?^i:i y K (ttiSEl) o.o 
1 ^: ]) ^Jl^t i^->:!^ n^^^ ^ 0 0 ^ y^/^$r. 

gXcm2 . GT*2^rBm'^byco ^i^t^j^T^. ^^1^:; 

-^i^ces. 6 g ^^tfco GPC (^S ; ^5?— XAl. 

C/GPC 150C, A ; :Sy-MT SKHM + 

GMH6 X 2. mm,o ^ y y -jy h/i-y^^. /j^y^if^u 

^feS) m^^^^-^Mv^ 1 0 5 8 0 0, Mn 3 6 40 
0. Mw/Mn2. 9 1 -efc<9. C t? ] f±1.0 5 

^Lfc^C5. 13 2*C. ^feB^lb^^^/t-t-— (±5 5. 8 
J/gT'^i^. XiSCEief&(c:<J:6JeS'fb^(±2 2. 7%T- 

^o/Co ^tz. I RpJ^t^li t)1610cm-^. 940 

^3 c-NMR(DSi|;£J: 9 5*^V;>fci>^o fc:''U'V(7:)p« ^yu- 
StdS^-r^^t"— 21.0 — 22.0 pp 

^mm. 6 3 ^/u%-efcofco (mm A) 

[0 0 9 0] mmim 4-7 

mi^{:i^-i-«^^#i;ir. mmmii^mcx^Wi^i^ 

[0 0 9 1 1 
[1^1 1 



(19) 1 7 2 4 2 3 





M ^ ^ # 




( i U 




CO 




(0. 0 1 ) 


MAO 
(5) 


(10 0) 


5 0 


■V*tt *M- fAt e\ 


(0- 0 0 3) 


T-'J -OA 
(0. 0 0 3 ) 


(4 0) 


4 0 




M^3 
(0. 0 0 5) 


MAO 
(3 0) 


(1 0) 


3 0 




(0. 0 0 3) 


(0. 0 0 3) 


(4 0) 


4 0 







(e) 


(^/U9<)) 


mmA) 


6 8. 6 


7. 6 3 


(^fltB) 


5 7. 9 


1, 1 0 


(1»fltC) 


5 8. 2 


0. 7 4 


Mig0lJ4 


4 6. 3 


3. 5 3 



[0092] 



im2] 



(20) #^5p6 - 1 7 2 4 2 3 







GPC 


DSC 


Mw 


Mw/Mn 


Tm CO 


AH (J/g) 




105800 


2. 9 1 


1 3 2. 0 


5 5. 8 




25200 


2. 7 7 


1 4 2. 3 


6 3. 2 




307200 


2. 8 4 


1 4 7. 3 


7 3. 4 




116600 


3. 1 2 


1 40. S 


6 0, 1 

















(dl/g) 


C%) 


(%) 


ummi 


I. 0 5 


2 2. 7 


6 8. 7 




2. 0 0 


2 7. 0 


7 3. 8 




2. 4 5 


2 9. 9 


7 7. 3 




I. 1 1 


2 5. 0 


7 2. 0 



[0093] (m 

*teli®3 ; v^;^^ywV!)/Hf'>^ (2, 4 - v?;^ ^/t-v'i?' u 

^>'^ i;^:r.-/V) >?/V=ir=.r>A>?^ a y K 

MAO ; fiiS^l (DT^f^/uryU^ fc/cL, 1 

fflSigv^T^^/Wr-y fcfcL. 0.3^ 

y ^yuco h y-r y p^^/uryu^-'^'^^^ttffio 

fc:'U':^JE. 6.0kg/cm2 G 
[0 0 9 4] '^mm 1 (7K^S<7>^A) 

0 0 ^ y y :y h/u^tc^^^-ti:, ^ (7:>^?^{c 9 0 mS% 
1 0 g 3 0 mS%ii?!^lk:7K?^7Ki . 5 g ^ 



f^y^^L. Sffc{^3 3 0 O c m-1 W-StctljrSVMi*'-^^;^^ 
>^^4^^^^'^(^7KF^S--0^>fb^(^9 2^>'V%Tfco 

[009 5] nmm 2 

(;^4BV^r. <&j|iA(Dn;b'9lcKit0il3r*#ibtb 
fc. I Rfe-C. 1 6 4 0 c m-' cot"— ^cOrN^t . 3 3 

[00 9 6] Hj^^J 3 ;\^:^.^iy;U^oyMX) 
Mit^2T*mc|^flHB5. O g 1 2 Ot:T h/Vai>-2 
O 0 ^ y y ^(O^ygCtcg^^ l O 

g. /^^J^^/V-i^ryv-7^t: Kl.Sg, 9 8 SS:%^SfE!^ 1 
^ y y :y h/P'(D?l-^i^OPx.T^S:L<S^U3^^:d^fb. 3 

^rpi5i?5^ufc:„ Kf^/^T^. imit-r V y '^-^^^^ ^ 

y— /uT'^fpL. ^l:(or-fe: S^-'^'tciiiv^-e/Ky — ^ 
^#fCo IRfetciJ:!?. 1 6 1 0 c m-i <7)t'*-^'t±i^^ 

ifr/^ct^i 7 0 0 c m-i {^m^^^^'^'^—^t^wm^^ 

fco ^^fiHBq360;*-l-:7^ >'j4::FI^^^>g'CO;^y^7^^:aE^W^ 
S-^<7)^{k^^i^S^^ 1 0 0%-CfcoACo 



(21) ^mw-e - 1 7 2 4 2 3 



[0 0 9 7] mmm 4 

^iz/i-st^iffi^-r^ 1 7 0 0 cm-' {^m:<o\f—^^mm 
jv^^(Dmitm'tm^\ 0 o%T'fco/co 

[0 0 9 8] ^Jfe0lj5 (^7K:^rv'Sc7;^A) 
Kigali r*#fc^SfliA5.0 g>£r. 1 2 0t:T h/V:ii>'2 
0 0 ^ y y :y t -^^/w 

t Kny<— :^i-:^rf-^ KO. 2 g i:--:af-i^;<7/V^^>'^^ y >^ 

x>i 5mg^:f)Px.r 2»#rBl51»ftLfCo ^fi^t'W^oy^ 
j^m.^\.x^\^^Wi^i^^ntLo iKmz.x^\ 16 1 

0 c m-i f^iS<Dt"— ^^Sj^^^t. 3 0 4 0 c m-M;i^7K 

[0 0 9 9] nMm 6 

fz^ iRmx\ ^ e 4 0 cm-^ (otr—i^<Dm^t^yi^^ 
-ymmM^^^ 3 0 4 0 H'^(D}i'-i^ ^mm\^ 

o^/^%r*feo/co 

[0100] mmm 7 k p m<DmA) 
^mm2xmtzmmB 10. 0 g ^ h/u:xLV2 0 0 > y y 

y hJi^t 9 8m^%mmm^ O^VV y h/i^t 6 7Sfi: 

%5}^^i 0 ^ y y :y h/w^^i^L. 8orr*io^F«im 
m\^x^^^m^i^^'mzo i Rm:^^ v. 1 e 1 0 c 

m-^ (DW^tf—i^mn^V. 1 5 6 O cm-i ftiSi: 1 3 

m^o:>mitm\'±m^i 0 o%-c$?ofc, 
[ 0 1 0 1 1 mmm s (r ^ y sco^a) 

^>2 o 0 ^ y y y h/K m^h^-^xe gS:OJii5^?t 

S^f^s^^t/Co I R ^ ^ n Si|^^<7) 1 5 6 0 cm 

-» (b 1 3 5 0 c m-^ (7:)^— ^fll^^L. 34 00^35 
0 0 cm-> ;CT^ yStCj:^>^n— K/jT t'— /j-Hi^ U 

[0102] 9 

/Co I R^T% 1 6 4 0 c m-> Of— ^c^r^'^t 1 5 6 



0cm-», 1 3 5 0 c m-> O tr'—^OtB^^^i^^L/Co 
[0103] llJtet^'J 1 0 

mmm9xmzm'^^m'^w-^m\^\ mmm^tmmts: 

^mz-^^l^j^.^mmx^fz, IR^tCi:^, 1 5 6 0 c 
m-' , 1 3 5 0 c m-1 O ^cor^^^ 3 4 0 0 — 3 5 

[0 10 4] Hjffi^Ji 1 (;^y^;^>'So^A) 

mmm 1 r*^#fc*#tj5iA iog^7^h^^Da^i5^>2o 
g ^ 0 0 ^ y y h^'^ir^^i'^L. 6 o'er* 

cr;^/l-;^^V^^4 0 g^£:6^^;0^tt-C^g^b3to ^^^X\ 
fzo :io:>1^VF^WMm^U\^X%^{:im^m. Tirh>' 
1 0 cm-i c7)t°— ^(T^r^^t , j&ffcl::;^/i':1^:/^^AI- 

1 0 7 0 cm-» :S:t/6 5 0 cm-» H^7&(0 H^—:^ 

/u4^>-£--o^^t:^(i9 s-^eyuyo-cfeofco 
[0105] HJffi^J 1 2 
mmm-i l(:l4b^V^T. lltflBAO{t:b»?t^i^it^j3T*#6 

Sl^;^^fofco I Rife-e. 1 6 4 0 c m-> O ^COt^ 
1 0 7 0 c m-^ :^t/6 5 0 c m-i {^ifiOb'— ^^^fe 

ta*^ 1 0 0%-efcofco 

[0106] glJfe^il 1 3 (r iz/Hb) 

s^agM 2 lb tb/c^tai B 5 . 0 g ^my^mtr/i- ^ - ^ 
A 1 0 g tmtr-^^/us g ^{i::jg^3^2 0 0 ^ y y 

r^L. mm^mi^x^^^m^f^^mz^ i Ri^tcj: 

1 6 1 O cm-^ cot'— ^t^j^^U. tf/c(-r-fe^^i- 
S^At-^^ 1 8 0 0 c m-» 1 1 0 0 c m-i HiS: 

[0107] mmM 1 4 

nmm^ 3^c:^ov^-c. i&igBof^t:j»3tciait^j4r*^*ib 

trofCo IRifetCj;*?, l 6 4 0 c m-^ co t''— ^ co^^ 
1 8 00 cm-» ^O^l 1 0 O cm-M^i£COf— iJ'^ 

^itmmii^ 1 o o%r*feofcio 
[0 10 8] mmm \ 5 (^Nny>o^A) 

Ki^^ijl T*t#ib4xfc<^^A5. 0 &t\^mmm3 0 0 ^ 



(22) 



^m^e- 1 7 2 4 2 3 



[0109] MMM 1 6 



3 o^r^^;^; 

1 6 1 O c m-i 

^2: 



[ 0 1 1 0 1 it^^J 1 

1. 3, 5, 7, 8, 12, 14 T*# 

i^X*^^m^^A^mMy'i^:^\^. 4 0mmX4 0mm. 

[0 1 1 ll 
11^3] 

















1^ ± 






mmmB 












umm 1 




2 


^3^ 



[0 1 1 2] 

f^tV$r^^(;i[^^Lfci?$0. 0 5 mm. :^^100. Om 
m; ♦12 0mm(Da^t^2feora1lC, 2 , 4 , 6, 

9. 10, 11. I 3Xnhfltl^^\±^Wi'^i^Rrjm 

icmm-^^l^^^l^. J I SK-6 8 5 4^ r^g^^J(75fiJ^ 

[0 1131 
[*4] 





mmmii^m (kg) 




0. 6 8 




0. 7 1 




0. 5 I 




0. 3 5 


mmmiQ 


0. 5 2 


mmmi 


0. 4 4 




I. 1 1 




0. 0 9 



[0 1 14] 



(23) 



<I#B3¥6 - 1 7 2 4 2 3 



